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[»#«13 

*tttftfifc(C4B*Mft*££- b £ D N A -7*^ >f V - ©#*fiJ5&JC|gJ8 $ ft* tSUlC^ 

i jcK«©*ifc«etaffl^j##f *«jc»v%t, tuta^ n ? * x ? r # -i? 

DNA77>fV-, DNA/Jf'J^7-f, !&3BXg-Cf&e>*lfc^fc< fcfc Its 
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©tut B?§?£ £ M ^ T , ^tfj^ie tc L- tafS D N A y ^ >f v - 

£#tf?g?^ BfffBI§^«^$:^t?^M, BufBT^V i/y- 5' -sK^WHS:^ 
t?$88U i&iBATP*;i/:7y ^-if &^tf?§?£tf>4>&< 1 ofC % fy IB tf □ "7 

m&m. 6 JCfB*©«H**SBW«P«f*jSJC»v^T, tMBfcTo 7 * ^ 7 r * - if 
* fcfcfc/fc «ktf7 fc?9 -1£#8s;&[I3 tifetalB^^cfcOBfffBtfn 7 # * 7 r * - 
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[ft** 8] 

im&mi 0] 

2>^2i&sa. 3^Sg©^^B5fa^^i?©^»iH^Ji:tIffl^T^ 

mmmi 13 

5' - a -T*- h U 7^X7x^ h kiStimWl. f** * 2/ $ > 5 ' -HU 

?££-&3!g2tf)X;fI£:, 

DNA77^7-, DNA^'J^7-f, tafBH2(Z)X^"e#^tlfc^^< 

2] 
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1 

i^J;t)fATP^;i/7'j7-€©#4Tt, TtV^>5' -Hy >SfcJCgESIS 
ft, BUfHT^y 5' -H'J )\y^yx.^~M, ^/i/7i'J>mfl:f 

[ff^l3] 

»#ai4] 

i!£5' *SBj^&, 5' -*3' X*y*# l/T-1?&f&T*#fl?U iufB DNA7 
9>f^-%W«*»«K^»y«L«»««^S*TW«#*iRJ6&fT&^i4: 

dp^r;s/>5' -H»j>i, ■7 s a-*$/2/^> 5' -ny >^&^fr?§^c, 
i tf>zaM£, 

Si:, 
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[f»*«l 6] 

i&SIE#I fflffiW T* & v tc fi& 3 ft T v * s £ £ & £: 1* 5 ^$?i&«@B?'Jfl? 
[tf*«l 8] 

&&5' 5' -3' x*y*# l/7-i£jRJ&*e##U tut H DNA^ 

19] 

if 07^7 y #--t?£§&#DLT, ffrffiiglRu:^* fts tfn u ymZftM?z>M 
l ©x^i:, 

2©X3S£, 

ffi»«#«tB* h 5 ssfi^ 8 i&m&ommom i ©a- u j^ - £ , n 
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& m ? & r t & mm £ -r £ mmmmm^immism. 

-£'J>1, KVy 5' -H'J>^, ft^r^7;^>5' -H'J > 

[I#«2 1] 

[§M2 2] 

fM2 2tcga«©f*^ ! *v Mcj^T, DNA#U *^--t?&^"*<6z:i:& 

[§^2 4] 

ft*J/Tf^»5' -a-f*-H'J>HtiL<tt, ft^ri/7f;i/> 
5' -a-ft-hU7*^7x^h, f^^PS/*^ 5' -H'J>E ^tf 
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[fflf#£2 6] 

DNA/K'J , DNA^7^f7-, 7f; - 5 ' A 

[tf*£2 7] 

o 

[£f#£2 8] 

SftF&lftfccitilc/W :/y ^>fXtSDNA^7>f7-i:S:@^||0M«;5 
Mtclit«r'r*tlrft©|ff8BKH : S:^flt-r*fiJE5^y^ , 4:, f<rfaitifc<D#l*W&Ciifr 

o)\?u y ^ifc&sv^ttr-TV >>> 5* -hu >^£i&£^££&©i&i;gp£^b 

T »I8 & * S *» <z> & a £ i: & i: * s «&&&££H!Wr&tt. 
[^©I^IH&M] 
[0 0 0 1] 

-tf>#;g^<Z>7£j£B£{C£C-5 bTn y >m (PPi : Pyrophosphoric acid) fc-ffc 

l±, DNAlliJlJffl^m l&S^H (SNPs : Single Nucleotide Po 
lymorphisms) 1 &m&Mk<Dft$iMm<Dtfmi3&iS <fc 03 ©ft?«f H 

m & use f s #> © mm ic 1- a . 

[0 0 0 2] 
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#Jlc##-r&SNP s 0)l$ffi#mMftillMi:ftoTVN«5 o t: h^; k,\z%t>nz> 
SNPslilOO om.mz 1 o3DS£Jt5££*lTV^tf)T% M V>f J A&C&3 0 
O^fi^b 10 0 O^ICSNP s £#x.e>*lTV>6 0 34%<otf)SN 

Pste, #A©«tt^B£SIS{c^-rs«Stt^i:»JiUTfe»J, SNPs 

[0 0 0 3] 

SNPsOMT'it #*Tl : SN P s Sr^ffi-TS fe«)©^*f fe J: tfJfiJIBB^I 

EsSe^HTC-fiMft S N P s SrfflV>TfflA^©^Wr^f&S©J|#fS:^Sfc«>©^«f 
[0 0 0 4] 

3Rft, #HT'Ml®SNPsgi*\ DNAi/-^T>i/>^SSCP (si 
ngle strand conformation polymorphism analysis) ?:M^Tli£fc$ 4tT V^<2>„ 

w&xe^y tr>^&ff3&^*^iS»ic±oTfey, <tn;i/-^ ham 
v\ J: uplifts n p s \zy*f^m t 5 e> fitT'0^M©f 

[0 0 0 5] 

Mx.tf, (i) #^©&gfe^Jic##iimc/\>f :/u xirzv^j *^\?y 

(Genotyping primer) &^#J DN AlC/W ZfV# 

^t&^M^it'MtS S N P - A RM S (Amplification refractory m 
utation system) (2) ^9>f V- £i?lftD N A zfV #A XZltZ 1 
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D I — TOF/MS& (Matrix Assisted Laser Desorption I on izat ion-Time o 
f Flight/Mass Spectroscopy) , (3) DNAyD-^U-f-i/3>0i 

ISSlCMtSTaqman PCR&, (4) Taqman PCR&JC^ 
^T2mMmmftUm*V3Zm^2>>( yK-#- (Invader) m (Th 
e Scientist 13,16(1999)) , (5) MWl 1 #§(D N A©^Ofii:S^ < ff 
ipS^/SJCj: ySNPs ©#45:i^5RCA (Rolling circle amplification) 
(6) «l$DNA£:/5>fV-&/W :/y *>fX3i*\ *Bffi^#:RM/£T*£ 

^^>rT-©BS«aPfi^e>, &3SSJ*J&&j£LTfr< fcTn 5/ ^ 

(pyrosequencing) }& (Anal. Biochemistry 280, 103-110(2000)) ^#&<5 0 ^ 
*i£>&#&tcoVNT«, ^h^->r>^;Mff (l) SNPlfi^# 
(**if#ilfi&I^ PP. 93-pp. 149(2000^), tpdU#j£, JCR) &Cf£j££ 

[0 0 0 6] 

*tfe«lft©#JSIItcffiffi^«:SaSA<»tt«ift©*SII^A>f ^y *V XL 

O^n'J^iS:, 3&ftHJ&fCi: USHK'T^flBlfi^ftd (W0 7- 2 0 3 9 9 

y^«)^^tC^«?^-rsfB^feS (4#B8¥0 8 - 0 0 0 2 9 „ 
[0 0 0 7] 

t&J4©^*f 2 "rii, DNA|>mfC^T, §B*fc8B&© S N P s &HK 

Bjz%tm&fi&\>\ M^Srit^ltfLT^B-TSSNP s tfgjgi&ic**©* 
SSNP sT'&S^fciJ^TV^i&Mtf&S., -ttfDfc&lC, 9>->^n^h 
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[0 0 0 8] 

If L t #K© D N A $: 1 1 S N P s £$?ffib 

T&mnmz.&mmzm^ z0mmtmn.trcitmmshizM-t^m^t(Dm 

[0 0 0 9] 

ftfcj: U^^-str n U (£*T> PPi^vO) , ^M^S^^y Mc;f 

M^il LT^^tl^ P P i, 7tV^>>5' -^Vym> (adenocine 5' -trip 
hosphate) (MTATPt^t)) ^CJ: S^ffiPByjttf&S £ V^e> P^S^fe^o # 

K (#tlft3S£t> dNTPs : N = A, C, G, T) IC^^tlS P P i tCj: »J, 

[0 0 10] 

iz&zmmm&m. h©iv\sNP s^&origii-f dixmisee^j 

mmzmfc-t&z.inz&z. 

[0 0 1 1 ] 

NPsfgJMM^^^ ( B AM P E R££ : Bioluminescence of Artificial Mism 
atch Primer Extension Reaction) (#02 000-300577) iCjlffl^tl 
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[0 0 12] 

BAMPERgt'ii, ^^-©S* 5fcSgfr 2 3&«S 

*tt«ift (i*«dnajw) (D^mtmmmv^^mizA^iz 
y > itfjs**^ o & y f £fitn&* w v * y z^-tlx^z. 

[0013] 

S/-^r>2/>^tgfcH«JC, BAMPER^t^ ftfitS^lCMJltt 
^•Stl^PP i^ATP#tftfflR#«:»«>T^*. 
[0014] 

fc<fctf, trns/-- !r>s/>^asK:iefflsti*ttii»c**ti*pp i &tr 

□ 7t^77^— if (Pyrophosphatase, J^T, PPase^^) Sr/f^T^ 
[0 0 15] 

*$&m<D&m*y hl*> PPase, fcJ:tK/*fctt, 7 tf 9 - if£^A,T* £ 
»J, ttMKttmt LT^tlSP P i^ATPfc^J^dfrtfLTV^CD'T?, 

[0 0 16] 

* *ftwv&. DNA0SNP sgpfic^M^tcA-ryy *w xu ^n.--r- 
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[0 0 17] 

# >f >^CD#^* $rgfj * tCfclS Z £ tfV £ £ <D T% 8S-£tW £ M ^ T ^ =l- Z > 

h h -r ;i/ k # >r ^© #^b^ & z> z n & v n z> 0 

[0 0 18] 

b am p e Rmic^m itM%-f zm&izit, ttmrntt-gkixfoiz zvmmLx 

[0 0 19] 
[0 0 2 0] 

(1) ^m<om.m^mmnmmismx^t. mwmm (dnaj^rna) 

izpp a s ezm^zftM-tzmmm. turnip tnz at 

p&rtr^-if (Apyrase) zm^xftm-t zm&mtfmfiznz* mmm<D%k 

PPase, ££&/&J:t>\ T tf^ -iffclfc U l& < MS ? PPa 
t^-X, mU¥-Xmfrb&V, PPase, #; J: t>\ Ttf^-if©# 

. E.o|rf^ai#(7)P P a s e, £ J: t>\ 7 fcf ^ -if »J m < t&mtfm 

t»ofe^tc, #^,5 ^tucct: v^mznz p p i k £&it¥$%yt 

[0 0 2 1 ] 

(2) *mm<DmMi&mmwMffiiimz. 'pteKtbimmnT**^*? u 
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(dNTP, n = a, c, g, t) &*<Dmm&K.<&ti&to<D*ti?niz 

1 S/ 3* b;*^ K&^©S^#C^tf^©**i-e*UC, (a) P 

tt/fc<fctf, (b) Ttr^-^Sr^JUUT, *tl-?tl©**tc^* *i« A T P £ 

^«?-rst&«ia^fifs*is. (i) ©s^tiroic, w&mamz* pp as 

[0 0 2 2] 

DNA^7>f7- DN AsKU *^-tffcJ:tf!M&33ftfc4>&< ^lo© 
$B?R&JBVxT, (DNAJ fc(iRNA) CffiiI^LfeDNA^7^ 

T-##:&KJ&IC «fc #^£JSICJ: >J£CfcPP i#, Y^-Ji/y 

-5' -JftXtf^gg (Adenocine-5' -phosphosulf ate, j^TAPSi:^9) &J: 
tKA T PXJ1/7 li7-€ (ATP sulfurylase) 0D#&TT*, AT P JCSEiHSft, 
#JV^T% ATP, 3&7feSH (WAtf, ^i/7i7-e : luciferase) , $8^31 jff 
m*-\i. ^>7i'J > : luciferin) fc^tMb^ftM^C <fc »J U 3*1 

[0 0 2 3] 
[0 0 2 4] 

(3) *»W©«K^BB^J»«f*eStt, f^^S/7f;e/>5'-a-ft 
-HU >KfcU<te, ft^ri/7fV J/> 5' - a h'j7^77i^h 
(deoxy adenosine 5' -triphosphate a S -sulphate, filTdATPa Stl^ 
) k-gtimfc V> 5' -£'J>i (deoxy thiamine 5' -triphos 

phate, dTTPt^o) ft*^7;>»5' - = U>lft (d 

eoxy guanos ine 5' -triphosphate, J^T d GTPi:^^) %<Sti?gWL> "rtf* 
W^-Vy^' -H'J>i (deoxy cytidine 5' -triphosphate, J^TdCTP 
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tuc-^aitisp p i z#m? &mmm. (b) rt^-t*^ 

m<D%k, (i) om-ktmrnz. mm^tn^no^opp a s e£t=.te&&& 

[0 0 2 5] 

DNA^7-f7-, DNAjKU fc£tfM#LJi£*l£:4>&< & 1 

^SrfflVNT, ff^tKflt (DN AtfeliRNA)' Cffi»*iB^tfeDNA^5>f 
T-««#*fi/*:jCJ:»J#*S*l*. #SS/SIC J: »J£CfcP P i *«, APSfei 

AT P^J1/7'J 7-i?©#$Tt% ATPC^I^tl, ATP, ^>7i7- 

[0 0 2 6] 

(4) *»W©«U*3IBBJ!|jW«f5Er«6tt, dATPaS. dTTP, dGTP 
, d CT P Z&timmz, (a) PPaseMlt, jSIRtC^* tlS P P i 

^sATPSr^ap-rsisf^a^iifTstis. (D <Dm&tmm^ Mmm<z>& 

iz; PPase, *fet±/feJ:tJf, T tf9 — t?&5t y < %m*fi*> . 
[0 0 2 7] 

DNA^7^7-, DNA/K'J — i?fe<fc0BU^S£ti;fc^?f£$:fflV , *T, « 
W«» (DNAifettRNA) ICffiffi^lg^LfeDNA^^T-^SSJESfC 
J:»J#*an, ttTOCi'JftfePPi^ APSfeJ:tfATPWJ7 
-if(Z)#^ETT', ATPJCSg&SjTl, ATP, ^/J/7i7-f, ^S/7x'J>fc 

[0 0 2 8] 

3©MT'(t DNA77^7-03' *»^2^I@, 3ti@(Z) 
-5#^$r5' 5' ->3' I^V^Ur-TO^il, DNA 
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[0 0 2 9] 

(5) *mmv>mm&mmFmffij3m*. e/>5* - = u>^ 

(deoxy adenosine 5' -triphosphate, J^TdATPtV^) , dTTP, dG 
TP, dCTPm«fC, (a) PPase WIT, ^CtC^i; *l£ P 

p i ■&ftm-tz>mwm, *tc\$/&&x$, (b) rtf^-if JtmvhT, mm^ 
^itnzATPZftm-rzm&m-tfmfiznz. (i) ©^^iM^tc t^Ji 

(A^iC, PPase, £ Jfc U Gfc < #13® £ 5 o 

[0 0 3 0] 

DNA^7^7-, DN A/KU ^^-•iffei:^>*Bf^#^.3l$tl^^$:fflV^T, S 
(DNA££ttRNA) lC^li^^LfeDNA^-7>fV-<Z)#«^^ 

3Uff 3*UC£ P P i fc J: ^t^fttf^ffi^tiSo 

[0 0 3 1 ] 

r(Z)M©^"^> d ATP, dTTP, dGTP, d C T P ©fa^OfS *J tC^ 
[0 0 3 2] 

£#^£5' 5' -*3' X? l/7-i?Hi£T'7>8?U DNA 

[0 0 3 3] 

(6) *mn<nwmm.mmmMffiiim*. d atp, d t t p, dGTP, d 

CTP^MC (a) PPaseMLT, ^tC-^* *13 P P i 

ATP tf^frStl*. (1) ©«-^h|Rl#{C, ttf^Lao^tC, PPa 

se, 7bT9— t?fc«iy|»<ftJI*:f?'3. 

[0 0 3 4] 
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2 CD * U If V - £ £ tt^'J IC *tt#fifc tC $ it , DNAd<U^7-f 

[0 0 3 5] 

i d ATP, dTTP, dGTP, d C T P CD-fRftl^©^ »J IC^ 

So 

[0 0 3 6] 

±ii&cD (i) - (6) (Dmmmmiz&^Tit. ±x<nm&\zmmm<Dmz. p 

Pase, *fctt/;J3J:tf, 7 -if »J 1$ < ^SSrfr ? h t TSfcW L 
tci)K ZL*WCftx.T, PPase, f-fctt/J3J:tf, Ttf^-if 
M&^X-T^&^o AttMfc^T'^l- J:e>lC, PPase, 

»; 1$ < «ta £#W& b T % & vn„ 
[0 0 3 7] 

(7) *JS«(D3*i**;htt, ^<^lSIOf^J/5t?WK (d 
NTP, N = A, C, G, T) &*©«!H#K:*tJ»«©*ft*;riK:, 

**ri/JL>? FZZ<DmMmz.^timWi.(Z> J £ft?tilZ, P P a s e Sr^-TS 

o 

[0 0 3 8] 

(8) 4>&< iSjB©ft*S/3i * 1^5=- F (d 

nt p. n = a, c. g, t> %*<Dmmmc<&timm<D j zti s etiiz* tr^t. 
j*-**/** v*?- Fz*<Dmmmz'gtimwL<D j £n : €tuz. ppase *m-tz> 
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[0 0 3 9] 

(9) itf&m<Z>&M*rV Mi, dATPaS, dTTP, d G T P, dCTP 
, PPase^|tS c P P a s e B:jafMcHJ£3*iT^.6. 
[0 0 4 0] 

( 1 0) *ftmv>&M*V Mi, dATP, dTTP, dGTP, dCTP, 
P P a s e S fett/fej:^7tf 7-if^ftS D d A T P, dTTP, 
dGTP, d CTP(Dftnfr<Dtti>)lZMiSlfoZmmT*gZ> B 
[0 0 4 1] 

(7) (io) <D*nm<D&m*»j m*, mmmm^mmm^L 

tc.DK A75Jyr-(Dft&BLj&\zj: »J4CfcPP i t>\ J: y £C 

[0 0 4 2] 

(11) *»»^Mt DN Atff'J DNA^7^7- A 

PS, ATP^7U7-f, »3fe*fjl. #§ftSSt Tfcr^-i?0>4>&< 1 

#^jStc«fcy^Dfepp i ««ATPKiaciftan, atp, nsftgNg, I8^«K 

&^tffb^»3fciRJ£K:J:y£Cfe#3fe^ 

StlSo PPase, TH°9-if &ffi£Mc@j££ *iT V^„ 

[0 0 4 3] 

[0 0 4 4] 

l ) 

HlWltit DNAHJf (^fft DNA) &c/W yy ^-f XI 
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tSUldNTP (N = A, C, G, T) lZ<££ft2> P P i ^, 7tf'J*^-if# 

o)mmi^£nz>ATPv&2>z.£tfmwLt~o tot, ^&>. mm-tzumiz 

[0 0 4 5] 

mwLmm&zmmirz>7u-mT*&z> 0 mm (dna, rna) ommmmmm 

mX'it. DNA»lC^5iIl 0 1 fr£>DN A 1 0 2 (2*fDNA) £ 
mm?Z> 0 DNA 1 0 2(MM&«!cg|5#$:PCR 1 0 3 ^T'ififig Ut^ £ b 
TMV^ 0 Jgffitfe, i^lf-Xf ^ffl^T 1 *IDN A 1 0 4 tt5„ l#i*D 
NA 1 04 £-^fr?§M&Cte, ifipI^T'fflV^dNTP s ^igipgMjS^ £ tc P 
P i #Bk£L£*l1*tC^i;ftTVN£z: ^IT% Ttf^-if (Apyr 

a s e) 10 5^3J:t>*P P a s e 1 0 6©^S: 1*|DNA 1 0 4 fc-^frMi 
JC^D^T, MlC^tSdNTP s^PP i £#^3itff&3l^T&e> 0 Ap 
yrasel05 feitfPP a s e 1 0 6tf>gp|jitt, J^tf)ft$IT*&£fWiC&S 
<DX°mWLfr £^<b^JI&< (107) „ Apyrasel05&J:t>*PPase 
1 O60ii^U^tlfc, l*iDNA104mMt:, 7°7-f7-l 
1*|DNA 1 0 4 h^>f"T- 1 1 7 UIDN 
A 1 0 4{C^7^fV- 1 1 7*VW^y ^XlfeDNA^RMl 1 8 

o 

[0 0 4 6] 

^^#*M0feJ:^>Mb^l6^^{cMv^^^g^•^l o 8ti, m 

yhT'&U, 1 0 8 iZ^ttlZ AT P, PPiAV^X©ISi:^S© 

T?, ApyraselO 5£J:t>*P P a s e 1 0 6ffliit'j?llbT, 1 0 

8ic-££*i£ atp^p P i *ftMir%mym-&fs-&Oo z\<Dm&. ZftbOft 

, tfiiis j: ^iii7ciiiiffl*f ;^ xoib t & s a t p , ppi* 
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*><Dthx*>&^ 0 mmMft&fcj&v>t=.8><DmMmwz^timwLi o 9% 

, ilil (dNTPs) ©j«ld»^4CfePPi&#<^ y-rx©MS 
£&£o ^ot, Iiif5:^«l 0 9lC*fLT%Ap y r a s e 1 0 5 
i:t>*PP a s e 1 0 6©iraitT, 1 0 9{C^£*l&PP i *#M* 

SKf^a&fT*^. iMT'fffll/feA p y r a s e 1 0 5 £<fct>*P P a s e 1 

icMuos, l o 9fre 3 frbm.V\&< (107). C:©tif&31#fc3*lfci8 
il 10, 111?:, DNAftSBB^HBtflcjg^S. 
[0 0 4 7] 

1*«DNA1 0 4 fCA-T^U ^Xl/fey7>f7- 1 1 7 1 1 8 

, ftUi^y hT'&&?§?£ 108Hpyrasel05 feitFP P a s e 1 0 6 
©fit'jiliabfeMl 1 0, m&ft&-&tf%ttl 09BpyraselO 
5£J:£>*PPaselO 6 tf) SHUT* Ml L 1 1 1 fczB^l/T, MjR/S 1 

12^4i y^-fv- 1 1 7©#StC i: tJ4C& P P i ft3*$83fej5JStC 
«k-S^l 1 3 iibtMtS (114) 0 
[0 0 4 8] 

0 2 11 *»W©I5K5«1 Kl^WS, ^7^7-0 1 J: U£S5P 

P i &ft^»3tSJiSJCJ:yttm"r-BaC3ffiS:SHB'r*HT?**- l*«DNA«» 
20U^>f3!-^l/- h^lCAtiT^«f"tS*«, -*£ic&*©fim&*>f 

£>?x;WC, l*|DNA^20U ^7^7-2 0 2, iiilt'fe^dN 
TPs 203, DNA^'J^7-i^2 0 4, APS (Adenosines' -phosphosul 
fate) 2 0 7, ATP^;i/7'j7-if (ATP sulfuryrase) 2 0 8, ;i/£/7:n 
U> (luciferin) 2 12, ^i/7x7-f (luciferase) 2 1 4 ^fcfltlA&a 
[0 0 4 9] 

02 (A) li, l*iDNA2 0n:;N>f7*'J^VXbfc7 I 7^V-2 0 2^ 
1&36#«U PPi 2 0 5^MtSftfSiSI:^t. HI 2 (B) 0 2 ( 
A) {C^f^JST'^bfcPPi 2 0 5 (El 2 (B) 2 0 6 il 
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Ltc) i)\ ATP^;i/7U7-€2 0 8©#fflt'AP S 2 0 7 fcjRjSU ATP 
2 0 9 2 1 0 $:Mt5ft^5^t. 02 (C) J4> 0 2 (B 

) l3t^S)ST'MbfeATP 2 0 9 (0 2 (C) T'ttWf211tb 
£) tf, U > 2 1 2 tWtM2 1 3 t^»/7i7-S 2 1 4 0>##TT*H 

j&L, 5* -T-r— (Adenosines' -monophosphate, ^TAMPt^9) 
2 15, P P i 2 1 6, ^Wl/i/7i'J>2 1 7, H Wtit^M 2 1 8, H© 
^(hv) 2 19^4f^fb^JS&^t. 
[0 0 5 0] 

J^7x'J > 2 1 2 tt;i/>>73i^-if 2 1 4 ©#^T"e^^^2 1 3 IC £0 

1 ^(DJVi/y jd y > 2 1 2©^fclC«fcoT 11©^ (h v) 2 1 9 
^i:LT^mStl-5o 3(Z)^^58^©^*§:M^-t§^^lC^y, d N T P s 2 

0 3^DNAi{c$ y bt 

[0 0 5 1] 

02 (C) »C^"T-fb^iR/St?^UfeP P i 2 1 6 14, 02 (B) {C^-f-fb^ 
TO:feW5PPi 2 0 6 tUt, HI, APS 2 0 7 tSJSb, ATP2 0 9 

r<Z>*gJ£, 02 (C) JC^-fft^filiS^jBiy, ^-7" (hv) 2 1 
9^^T-5o BP*>, 0 2 (A) KB-tit&RJ&K&V. DNA1a©1I®II 
SSO^yii^lCj: y lft*(DP P i 2 0 5#£j£3j|xfc*S!ft, 0 2 (B) , 0 

2 (C) tC^-T^M/S^y^L/fH^SZlil^^y, 3t?2 19S:Mt5S 

[0 0 5 2] 

5fc{cS&f3!Lfc<fce>lc, 0 2{c^i-^^l6^S^T^ffl-r^^a©^{c^M^i 
£ LT-££*i£AT P^P P i J4, y-f Xtf)M0£:&£ = HI&M 1 T*14, HIT 

[0 0 5 3] 

03 14, *»W©HJ6«lKi»»tS, 3*23 («»«l#*S*5feJ:tffl;^»3tS 
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1 0 8, dNTPs Z&timWLl 0 9) fii^DNA 
tftftl 0 4 IC-g-^tlS^M^^^S:. HfH^fetelK&ffi^T, PPasefcJ: 
Zf/tt-itA p y r a s e IC J: U frfc 3 tajMSSWfclfc «fc tf^©fetf)©lff«tai£ 

[0 0 5 4] 

03 (A) {C^-tfrf^S^MT'li, IW&Jl&JfeUT^fcV^IIgl 0 8, 109 
tfettDNAWSl 0 4 &-^ti^^3 0 3 £lKM-r£^S§3 5 0 fC, Ap y r a 
s e 3 0 1 #H5£3*lfctf-X^©JS#3 1 1 K P P a s e 3 

0 2^H^S4xfefcT-X^©fi^3 1 2 h5:»bt, 1 0 

8 , 1 0 9 ifettDN AfOBf-1 1 8 &-£tfi§?K3 0 3 fC^£ tl^^M^fe^ U 

[0 0 5 5] 

^»0ATP 3 0 5ttAMP 3 0 9, &ftU («TP i £^5) 310 
lC#8?£*l£ 0 M0dNTP 3 0 4 tt-r:***/*? Utf Kl U yW. UN 
MP) 308, Pi310 (C#8¥£*l5o ^tt«(Z)PP i 3 0 6 ttP i 3 1 0 IC 

3©^, ^3 5o^e>, s^3 ii, 312 zmik-tzz ti^z 

[0 0 5 6] 

±ISCDMT*tt, Apyrase301 *«g|^3tlfcffi#3 1 1 &-£t?tt 
m*V K PPase30 2 HJt SJlfcifift: 3 1 2 «fe#fc?t*^3f y hfcdSMb 
fctf, Apyrase30 1 P P a s e 3 0 2 $ tlfcSf* &"£tff* 

[0 0 5 7] 

ItfMS^iC, $S3 5 0^&, fi#3 1, 3 125:^t50mT 
, ^#|3 5 0iCApyrase © Pfl^J £ <fc P P a s e ©BEWSff&aSftlUT* 

[0 0 5 8] 

HI 3 (B) ICjjtf ^11 0 8, 1 0 9 *fcttDNAttfH0 

4 &^tf?g?R3 0 3 &SlS*«f J f>«^*lC«*& , rSjW«3 6 0©«aJ*fettt: 
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b$fc3ra<Z)f«g|S©@*Ba®3 1 3 IC, Apyrase301, PPase 
3 0 2 §r@^L/T^3#, ftfMS It v%$tl£ 1 0 8 , 1 0 9 *fcttDNA 
1 8 5:^iI3 0 3 fcjffl«©ftapiCgfcA3-B:T, »«<0Afl{&KiEl 0 
8, 1 09tfettDNA^l 04^M3 0 3^Tt5lit% HI 3 ( 
A) tl^Oiu^&^&fcitT, |«11 0 8, 1 0 9 SfcliDN Afftftl 0 4 
?:^I3 0 3£^*ft£*J|ftfe£#JBU titf&Jl8f#©iS?R 3 0 7 

13 o 3©iB^^c@2J||SScD*$^^W(Di:v^m^ctTigB$tl-i> : b(Z)i:'t4^^^ 

[0 0 5 9] 

@*B^®3 13JC, Apyrase301, PPase 3 0 25:|gb 
[0 0 6 0] 

EI 3 (C) IZjjki- mmm&WT'lZ, lWm<D&NTP2bZWt*<D 

MUfrz^&m&mitMLT^&^nmi o 9 %&timm3 o 3 zi&ffltzmm 

370 IC, Apyrase301, P P a s e 3 0 2 &^IIT, EI 3 (A) £ 

mm&M&mzfite^. um 1 o 9 &-g-tm?£3 0 3 ic-ttns^»pp i & 

J:tfATP©##&fTfcofclfetc, (7>f;b*) 3 1 4 &fl|v* 

T, Ml^*©il3 0 7 fcEUR-fS. dNTPsffl¥Wittl!l5 7 0* 
CD"e, NWML (Nominal molecular weight limit in Daltons) =10, 0 0 

0 (DM £ fflV^lj!, PPase (MW= 7 0, 0 0 0) 33<ktf A p y r a s e ( 
MW= 5 0, 0 0 0) H%±\ZftM~$-Z>Z-£.tf~Z : £Z>° &fc> Itf&S&JfeL-^ 
«;V^SI1 0 8, 1 0 9 ifcttDNA»fil 0 4 Sr^tf»«3 0 3 fcUXMlTS^ 
S§3 5 0 IC, Apyrase301, PPase302 £8$2j[J L 

[0 0 6 1] 

fcfc, 0 3TM*,t&*i3I&JSLTV%&^S*£l 0 8, 1 0 9 *fettDNA»fi 

1 0 4 3 0 3 lCM^St&*MlCOV>T^f£Lfc#, d N T P s (DM® 
ft, y^-Y APS, ATP^Jl/7U7-€, ^'>7iU>, 
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[0 0 6 2] 

MffiWlT'i*. PPa s efeit/dATPaS (dATPSW (deoxy ad 
enosine 5' -triphosphate a-sulphate) £-g-frj^^3f V K PPa s e&£T$ 
dTTP (deoxy thiamine 5' -triphosphate) fc^fri^^ry K PP a s e 
&J:t>*dGTP (deoxy guanos ine 5' -triphosphate) %:<£$2UM* V K P P 
asefi^dCTP (deoxy cytidine 5' -tr i phosphate) fc-g-fri^ *c V V <£> 
4S^7h^Mt5. Ztlb4m<D*rv ht'P P a s e ft, 

[0 0 6 3] 

H4li, *^W<Z)H^J1 PP a s eiZ£2>m#tim(DmmiZ£2>; 

TPs (Ell: 109, 02: 203) #8fc#«¥^lC«fc »J PPi 5 

©aiv^jc* »J, 4gffldNTPs bT^£*l 
SPPiCDltt^S. 
[0 0 6 4] 

H4Kla%'ri§*«tt, ^C0^#Ttff>tlfe, dATPa Sttl*fc^e>j»Ab 
fc2DyK dGTPtt3tt^&iAlfe4D»;h, dTTPtt2|i*^fAL 
fc^iayK dCTPtt3aA^fAUfe4Dy h©#n>y PPase 

©#*^jB^e>*v^#r^ H2 (b) , (o K^it^m^mx'^m^ 

[0 0 6 5] 

iiippas e-pis^isnx, / -f xi&ftm^s&gtt-r^Mm^ 
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<Z)&£tlS|5(Z),ftj8 0#(Z> 1 T*&£ 0 
[0 0 6 6] 

0 5ti, ^^(DHJgMl Izm-fZPP a s e JC ^Sfa&JlKJ: €> 7 >f XM# 
© d CT P©iSMttOi^^tiT^5 0 tltSdNTP s ©il^Cfl^ 
, ^M^i:LT^*tl-5P P i ©ite^ftt-Stf, lS4nM^P>I||2 6 0 n 
M©^HT% P P a s e JC J: § fttfQ.Jl IC «fc »J, ^M#f £ UT^* P P i 

[0 0 6 7] 

04, msiZ'm'tffi^frh. PPa s etfiltiLtl&VM*v hCD&miZj:*). 
[0 0 6 8] 

m. Sfeitm. ft&itmm Apyrase, fe*t)f/*fctt, PP 

[0 0 6 9] 

fiUi^Lfe «fc^tc, y >f Xfg#(D2§£©MB£&S^M%AT P 
fcttP P i ©##JCJ: #S&i«^l£#*tJ&£;ft£ = «iL«, 2 0 0i&g©*B 
ii#^&fP^DNA«©tt^li, 3 0 0 f mo 1 ©tfcffl#BftB*e&o fc. 
[0 0 7 0] 

y>fmT*lZ. ffiffiMft&lxl&fcffiV, dATPaS, dTTP, dGTP, dC 

TP©4ii®iai:iiifo, mm, fcJ&m6 0 KDfcmmWiK&A-tZ. 
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*(D&%m*7* hiz>-9— 6 o 2x*^ffisti, 6 o 3 T'ifip§£ n, mm 
ffliifM^fa'nsoiii esse) tfDNAgiic^y&i^s^c, 

[0 0 7 1] 

dNTP s^ATP^^UfSAp y r a s e £££5?£MtC#D;iT — 5£B£ 

(10MM) #D;i£dNTP s^ATP^t^it§ J^lCl- 
Si:, ATPit (02 (C) ) , fcitfApy 

r a s elZ£Z#M)xfo (®3) T^lirbTM3l$*l3 = 
[0 0 7 2] 

tfnS/-^>^>^&-?&, lS©i^«©#*{C j: U^bfeP P i 
^/^{Ciiyjli^ffif S#, SJSMtCApy rase &#££-frT#£fttf)j# 
MB#H0 i/->ry*/>>f<DX)\'-7v h £|P»J±£i±T V>5 (Science 

281,363-364(1998)) 0 
[0 0 7 3] 

mM&m0^t--5IHT^S o ^7>f7~ 7 0 2 7b^^Lfe 1*|DNA^7 0 1 
<5D^M£!I^£o 0 7 {C^-TMT'te, SI?JiC, dATP«S 7 0 3 5:»t5^ 

iotiill^DN Ail&cJfcU&i:4-i&v^-eP P i &£f£i±-f, fg^te 

£C&V^ Mi}:#ffitSdATPaS 7 0 3il SlfctSSMC^"*- S A p 
y r a s e {C J: U *l£ 0 &{C§S#[l£ tlfc d C T P 7 0 4 %®«JDNA^IC 
ffi1S^T'^<#^M^^j|B^^VN(DT% dATPaS 7 0 3 i:|^iiC, Apyr 
a s e {CJ: U3HS?£*l£o d TT P 7 0 5 ^fSillCtt^tlt^lt 
DNAmtmmmX^ #S^7 0 6^^$tl, PPi 7 0 7«U 3§ft7 



&!E#2 001-3103580 



• 



#2001—117232 



0 8#£C3„ JS#t^dTTP 705teApyras e IC J: y #8?3*l£o d 
GTP 7 0 9^fi«**JC»»Snfc»^ICtt, #*i^*Sftf, dGTP 
7 0 9 liApyras e JC J: y^jS?S4lS. ?^CdATPaS71 Otf^JtlSft 
*fc#*«7 1 1 jWgJfcSfU P P i 7 1 2#£f»L»ft7 1 
[0 0 7 4] 

Mf (dATPaS, dCTP, dGTP, dTTP) li* 

$/-^>e/>^(3DHJ6tC$fc3ioT, {efflStl*^T©ttllJC, ^&PPase 
, tfeliP P a s e^SgStlfeffl#S»iDbT, #8*H6JC*tt«4: OT^fSft 
5PPi^»t4. dNTP^©#ttJ8JCtt, Wpyrase, 

JfcSApy r a s e #H££ft£ffi#£MlbT, ZtiMttHttt. LTSt 
tlSATP^«?lt£<. 
[0 0 7 5] 

&SV^*, 7fs:^B^©ti 0 n5/-^>S/>yeS©m6tCi^V^*Ctt, PPase, * 
fettPP a s e««IBftStlfcffl#*«*iDStlfeKi6*'y hfc&ffl-tSo fcTOJ/- 
>T>*/yif&'V&m%n&±X<D&Wi<D&*K. PPase, ££&PPase 
tmfeZnf~Mfttf&MZnfc&,m*y h#«&34x5 = dNTPsM 
<£>K^ Apyrase, tfc»Ap y r a s e^il^llfefiW 

[0 0 7 6] 

fcfc, H2JC^1\ 4|WiII (dNTPs) 2 0 3 CD'pte < tt) li 
& d ATPC!)f^»JJC, ffiDiMdATPaSS:tffitS3i:%t't 

[0 0 7 7] 

h^^lCj: y, **l£*fcfi%P P i> ATP£# 

[0 0 7 8] 

(ftttftl 2 ) 

HS6M2teSNP s^«flCK-tS. SNPsMttt, #DNA»IMi 
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&7£0) : mm<Z>&&m^ft%lM& (Frequency) $I£#SHT*&3o S N P s (i, 

nmizm^zt^ $j;ttf> mmMzw^x^zAizmftmrnrnxmnz^m. t~ 

\t z £ © e> r £ T* ffi iz y £ v n A iff v % ft *B M M XW o T v % « ifi % o o 
T<£ 0 

[0 0 7 9] 
[0 0 8 0] 

•er."e, ^tfcCDA^ODN A&M-n- (pooled sample^ ng*fc£*l £ ) U ^"^tl 
S^<B#£^&ti^S:£&#&S3ft$&«>TV*S. t: h DN Alc^tt£^Mtf> 

5 %nmx& y , S£j*©$&j3M&k# #** 0m 

[0 0 8 1] 

mmfw%&<DW<Dmm*nw?2>Wk#.mx&2>a ^>fv-#*Ss»c*s sn 

P sft^M#*f<£ (ffl0#^2 000-300577) oV%T, J^T^m^ 
*. 

[0 0 8 2] 

0 8 (A) iZB-tZoiZ, £1% l*iDNA^8 0 1©lO®H» 

, ^^>r-7-^3' ^^§8 o 3^sn p s (D&zi&^mz—gc-tz&oizzf^ 

^7-804 Srfflift-rSo :/9>f ^- 8 0 4 0>£*0£2tf 1 *iDNA«fi 8 0 
1 fc«»ttfc»&©#*li*l#*8 0 6#jg£, **(Z>PP i 8 0 7tf££*ft 
®^8 0 8^fS o 08 (B) JCaVTJ^JC, l*iDNA«»8 
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0 2#^>fV-8 0 4 ©3' ;Mg&&8 0 5 fcffiffiTfcV 
#£2^<d&^8 0 9£\ glottlK'feS. -eOfe*, 4C§PPi810 
titf^»^8 1 1 *>M**T?S>S. 
[0 0 8 3] 

::©<}:? ^^^-©3' «©SII&I^.sri:T% *B«N»#*HJ£& 

IR : Kwok, S., et al. Nucleic Acids Res, 1990,18,999-1005. Huang, M. M. , 
Arnheim, N. , Goodman, M. R., Nucleic Acids Res, 1992,20,4567-73) „ 
[0 0 8 4] 

4 £ ^ a. - % y h © d N A&mzffiffiWte 75 4 v- © 2 o ^MSt* * £ 

[0 0 8 5] 

7>fT-(Z)3' 3*l6BS:A»»K:i*«DNAtt»fcffi*lTftV>*tt 

izhtcSNP sftmmmftffim (b ampere 

[0 0 8 6] 

BAMPER^tit or »w£36*rfcv^ ppi&*4fc 

^OTft^««iEi»tc* y^cs«3t*«mt-s©^i«v^ffiias^»e>ti, 
«*© i*«dn arraoii, asM©tftffi^©affl^ «tibt?*>* t ^ e> m& 

H2Kla%*\ 4ii©MII (dNTPs) 2 0 3©^<ttili 

flJAtf, d A T P ©f^ UfCdATPaSS: 
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[0 0 8 7] 

0 2 (B) , (C) tCj^l-fr-f ?Jl)xfo^£Vm%:-t)mm~f2>(DX% 
[0 0 8 8] 

>fT-#iiSK:j:*SNP sftM£©1fftf&&mV£& (B AMPERE) © 
[0 0 8 9] 

«Tffi««#*sjSK:j:yii«Ea*ifei*0DNAtt»g o i zmm-tz, z\v> 

l*«DNA«fi9 0 111 0 9 (A) {C^-Tcfc^tC, 1$|DNA^9 0 1 
[CIM19 0 6t^fgaC^100SNP s £LT#£-f £cf:e>{CM^£*l 

So 

[0 0 9 0] 

t±3* £$9 0 3©MG^DNA^9 0 1®&&%£9 0 6 HffiffiX'&V, 
3' »f,3o|©iiSi9 0 4^DNA«fi9 0 1 h«WC<fc ^HIA £: 
3*l£o y^-fv- 9 0 5<0-£©fl&0>BE#U±DN A^9 0 1 ©IB^JlCffiiSfcfc 

[0 0 9 1 ] 

ZL©«fce>lC2pii$tlfc 1*«DNAK»9 0 1 i:Al^X77f^7-Y7-9 
0 5fctt, 09 (A) iZm?£?lC. Al^77f^7>f7-9 0 5©3' * 
«0filG#l*iDNA^9 0 l©fiiC9 0 6 i:ffi«T*»J, 
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l#iDNA«»9 0 1 iZl o©SNPs tf#£^S3fc#flS383ftS. 
[0 0 9 2] 

l*iDNAK»9 0 1 ZmffiLfc&tmWMD^mX*. UiDNA^ 
&9 0 2 Z&ffi-fZ. r<Dl*iDNAK»9 0ZI4, 09 (B) IC^-Ti-Mc 
, l*iDNAM9 01©lO©SNPs («lc 9 0 6) fCte 

, rtitcf^t)^i^aA9 i o###-rscfce>{cpii3;ri£o 

[0 0 9 3] 

1 #itDN At^9 0 2 tAI^^V^f^7-fV-9 0 5 £ £/\-f Zf x ) #4 
£.-t££. HI9 (B) lZm-t£?lZ, ^7^7-9 0 503' pfcSg© 
SiG^l*|DNA^9 0 2<Z)gP&9 1 0 tCfeSSSA 
-/^^ v _ 9 o 5 ©3' 3fc$§§9 1 1M^C1*«DNA9 0 2^P>iltlS 
„ «*t«#*ttjai&'f, 09 (A) lC^bfc<fc?&PP 

[0 0 9 4] 

r©«te)iC, Al^V-yf^7^7-9 0 5©3' ^P>2~3SI@ 

f ^7>fY-9 0 5 ©3' ^0H9 1 l^l*iDNAMIf9 0 2 <Z)i£ft 
9 1 0 £ffi*fT*&V^§l^Ckj:, AlU7>yf^7^7-9 0 5©3' 5fcS8# 

mniste^mtLteZo z<Dt=.sb. snp snmmn&mmmizmmiitev. 

[0 0 9 5] 

glOiC, *$&m<DMMW2lzm'12>AJ:$7.'W?-Zf : 7>( *?-&£Xf5' -» 
3' U7-i?&MV*fc:/9>f T-#^i:J:5SNP sMIIOl 

n U >^££j£LT&ffi^g£fai:3li:Sfc©T'&<5 (#02 000-3005 
7 7#flf0 . 
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[0 0 9 6] 

felWUiDNA 1 5 0 2 ^^7^7-1 1 7 & DNAJKU tffcfcfctC 

< B -£<z>MHI> 09 (A) -eSiWl/fe©i:^Jc, 7°7>f7-i 

1 7<Z)#J|*B«£|8 0 6#Jg#3ft*fc£%£P P i 8 0 8 #£#3*1,5. fe£ 
[0 0 9 7] 

^7>f7- 1 1 7 0W&ttffiM8 0 6tC<fc U^SIlfeffiiil 0 0 6 h*->f 
V hDNA 1 5 0 21CJ:5 2*I«DDNA^«Sn«. ^0^11% SJ5S»« 

KJC#J*3*U SlllftlC^lft l#ilDNA 1 5 0 2##£3*lS„ 
[0 0 9 8] 

LT^<5' -3' x^y*^ U7-f DNA|©3' 5fcSg#£##l/-CV* 
<3' -*5* Xdpy 2? U7-f*^S. ^7^f7-©3' 5fc*8©Vy*\ 

r-^tiiJ-^^JSv^. ^>f^-©s*^y^»#tfit0»jflfce>*K ie^d n a t. 

&m*&^>DN A t.<DmtfiUM"e a 5' ->3' x^y*? 
1/7-1*1*, 2#i|DNAC7)5' »?>DNAi5:^tS^ f-^*;hD 
NA 1 5 0 2O5' 3«£tf-X^©@£MS#l 5 0 1 fC@£L£U> 5' ^Sg 
Mbt, 5' -» 3 ' x^y*? 1/7— ^f-y-y NDNA^iSS:^ 

tt, 5' -+3" x^y** l/7-^lLT^5. 
[0 0 9 9] 

^^cplC^JiC^i-^y^-rv- 1 1 l\*Z.0*->fv hDNA 1 5 0 



ffif£#2 001-3103580 



#2001-117232 



2JC, A-f^U^Xlt, ^7-f7-117©#«ffliil 0 0 6^I 

mfcf&2ftZ>° r *UC <fc U$TfefCP P 1 8 0 8#£j££*l5„ 
[0 1 0 0] 

y^>TV- 1 1 7<DftMffimm8 0 6(0^lCj;U, #5B^*i$(lC/^D^n^ 
^©PPi 8 0 8#£$;£*l, MffifiSO 6<Z>7M, ffiffi^l 0 0 6 CD 5' 
-3' x^py 2* l/T-if^^fC^S^C^^yjgbSrmlll^f^^^^^-tSi: 
, ^ffmHI©#^^8 0 G(Dl&mz& y, (mXn)»PPil0 10 

[0101] 

(mxn) WPP i 1 0 1 0 2>v£$:£*l£iHC, !6^{C59t-^^^$:^ 
/S^tp{C^A-r<5h, PPilOlOttATPtClI^n, ATPli;i/^7x 

y yfeiftupp i Zffitdzgif&tZo mc\z%.&-tz> p p i it, atp^7 

ATPi:*y^i/7x'J>tSJi5tS= ^ot, m = 
1 0 il-Ttltf, 1 I©PP i 1 AffiffiMZftZ tgizm 1000 

izit^x iooo 0>fg£:&£ o 

[0 10 2] 

ZCDfflX*^). @9 (B) CDJ^lC %->fv hDNA 1 5 0 2 iZzf^J^- 1 

&Z££teffimmW-gifcl&l*Mfilste\t\ 77>f7-i 1 703' ^©S^tc 
, i&S?lC/&CTAXl$fC* J:e)lC@2^J$:X^*rs^lCj; y, IE 

[0 10 3] 

MP E RM©Mtl©^iC^^T%, ^Mi--S^iC^»i: LTATP^PP 
[0 10 4] 
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mmmitmm^> 0 8, 0 9ic^snp smmMmoftffioMmzftiL^ 

T, &.mZnZ>±T<DmM^tb^ PPase, ttcteP P a s e 

mfazmuLx. &&m^m®t. LT-s^nz p p i <in 

T P£W<E>#i£^SC^#), Apyrase, JfcliApyr a s e«$tlfe 
[0 10 5] 

fcSV^i, 08, 09£J:tf01 OIC^-TSNP s »^S©^«f©HflSK:^ 
VNTte, PPase, SfeliPP a s e^@S3tlfeSft«II3tl^I^^ 

]^T, ^M£ftS£T0>i<^(JD#*tC, PPase, tfeliPPase« 
3ft;iMH#tf8San3*ifci*i8*y dNTPM©^!© 
#*{C, Apyrase, * fett A p y r a s e tlfefi#^*inS tlfe 

[0 10 6] 

v h©«fflic J: i^c^£*i£*»jPP i, ATP^ 
[0 10 7] 

¥UV->ry isy ^&T* &£, SJSMJCApy r a s el:M, i® 
»<©d NTP fefc^frJC^HSPLT, &©£^<7)M{C&£&v^ e> &CLT<^£ 0 
rCD^-a-, ApyrasettATPti^it*©'?, ATP&, ;i/ >> 7 x =y - if 
©ft^3tiE*6 (0 3 (C) ) , fcitf Ap y r a s e JCfc (0 3) 

T?»teLT?li»3*l*. t£oT, ft»SJSiay4liS»^IiiAp y 
rase ZAftte^mctm^Z £»MR-f-%K:fcoT^S. 
[0108] 

r cd tr d 5/ - >t y v y tfmo&m £ b t sis^£ ££&SNPs&aj 

&*T&3^-£lCli, DNAMWO. 2pmolgMSt^§„ 
[0109] 

*$&WX*l$B AMP E RjgtC^T, PPase?:@|l» Apyra 
s e &0j£LfcJfl#&Jgv*T, LfeftK, PPaselSfLfci 
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flc, A p y r a s e ffiti^lCJ: »J, ®Mm 

#:0|{C#V^ffi3*l£:P P i !Cj:otiCfeATP$:i»<;i/>>7x'J >^<Z) 

[0 110] 

si i&, ^m(Dmmm2iznn^>. Ax^*v-/^-^-f ^-^mv^-/ 

tyj^-W-^m (B AMP E Rj£) {Cj;3 SN P siffit'©, PPa s eiZ&Z> 

B AMP E Rmzm*5< SN P s Ig^^ff^M^MlC-S) V^f*^ £o 
[0 1 11] 

tmh\sX. @H#I##1) ©SB^JS:*)^, Ml 3mp l 8©-gPtf>l#ilDN 
A^Mlt. ^ML^^SliO. 5fmoim @B#Jtp, Ti&l£tfb£ 

AX^^v^^^^-rv-i:LTi2^JS#2) CQfB^J£tjo^-f 

o mtm^D * @2?'j##2) , sb^!is^3) (vmmzm^T, *jc^t* 
^tMAUx7^f^ra5 0 

acaggaaaca gctatgacca tgattacgaa ttc 
gagctcg gtacccgggg atcctctaga gtcgac 
ctgc aggcatgcaa gcttggcaj^t Ggccgtcgt 
t t t a c a : (®2#J## 1 ) 

tgtaaaacga cggcGag : (@BM## 2 ) 
tgtaaaacga cggcGat : (SH^'J## 3 ) 

rmf&mMl T'^U *mm<Z>P P a s e £J:£>*A p y r a s e Sr^tf^H 
3rvh&fl9V*T, BAMPER^^I{C$feiot, BAMPER^t'fffltl. 

S(C^<, DNA^Mi©i^C(iSNP sM(D^M{C«fc-5M#$:^ilT* 
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a 

[0 112] 

Hi licii, £<d&c> #^#&iv^f£T'©^-# £n> hu-)Vt UT, SN 
P s tCDN A^MfcMLT, *5§^©P P a s e A p y r a s 

e &-£tf3*H*y 1*&fflv^ B AMPERSS:^J6LT**fLfei:§©#3BJC 

[0113] 

7-f7-#MlCJ:SSNP stftffiatr n2/-^r>*/>^JCJ:S SN P s^ffi 
®^©Jt«eM^^t-0-e*>£c «!©PPasei3j:tFApyras 

^ (Anal Biochemistry 280, 103—110(2000)) ^BAMPERitCJ:5SNP 

[0114] 

smt.LT* mi lnmm&ftit&mtmKmmttKDmMt:*)^ mis 

mp 1 8©-i01*iDNA$:fMLfe„ tibfe^Ki, trnt>-4r:/5/ 
>^££TW:0. 5fmol, 15 0. 0 f mo ltifcy, BAMPERSfiiO 
. 5 f mo 1 broS/-^r>J/>^STttBH^J##4 
©SH^J^^oSS©^^^ BAMPERit'ttSl l©^f SffcM 
i:|BlCWJ##2©@H^J$: : fooAX^^x'^^^^-rv-?:MVN^ 0 fcfc, K#| 
#-5f4<Z>®2#HC^T, ^t^t»UV7fWS§ 0 
tgtaaaacga cggcCag : (RJ#f#-^ 4 ) 

b AMPERmz*ftwzmmLtc.misicmbn2>ftytc>m^®mte. 
vui/-*>*y>ymc&vmbfrzftyt<Dm^&m£&mLT&i%izm\ m 

ffil/feH»ItfO. 5fmolWi^ fcrnS/-- ir>2/>^a5-Ctt, 38#W: 

Mfi^ofe. s/b (#**©^rttc*t5<fi*/#*«i^rtan«iv^ 

^-£<Z) y >f Xff#) BAMPER^l 3, tfD^->r>S/>^T*^ 1 
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, 2 0 0 0: 1 T'feSo 

[0 115] 

Zltf)J:?{C, BAMPERi(Ci§SNP s ^ffi^fC^T^^ifffltJIfc 

jIM b fc j: y , \£u*/->ryt/yym icfct^x 2 3 
jf)imumMicm^<zs-Tyisy<yT"i l z. pmo it-3f-©^^iT'fe 

*^ ^Iffl b B AM P E R^fCM* 1 *ID N A^OlU 5 0 
a mo 1 ZltmZ'PftW 
[0 116] 

BAMPERM^TSNP s gpft fcteffl-f £ fc«>©, tM;i/ K*>f ^© 1 
[0 117] 

[0 118] 

»7>f;i/ K#-f :/0> l*iDN A &SB#J## 5 tf>Se#J£fco 0 ;i/ K# -f ^© 
l*iDN AjCfBJIlft&^-f V-tep rimer -AT'fe'J, B2#I## 6 <Z>ffl 
^Jtrfeo. htf) l#i|DNA&IB3«#7®@B#J£^ = 

hCDl*iDNAlCfi^&^7>f7-ij:p rime r -TT?&U, SB^J## 8 

9 <Z)@H#J fe^op r ime r - C , BB#f## 1 0 CDfB^J £%oprimer-G 
ctttcttgcg gagattctct tcctctgtgc gcc 
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ggtctct cccaggacag gcacA aacacgcacc 
tcaaagctgt tccgt cccagtagat tacca : ( 
KW#« 5 ) 

aacagctttg aggtgegtgA tt : (I2#J## 6 ) 
ctttcttgcg gagattctct tcctctgtgc gcc 
ggtctct cccaggacag gcacTaacac gcacct 
caaa gctgttccgt cccagtagat tacca : (jffil 
?'J##7) 

aacagctttg aggtgegtgA ta : (iSB#J## 8 ) 
aacagctttg aggtgegtgA tg: (@H^J#^ 9 ) 
aacagctttg aggtgegtgA tc: (@H^'J## 10) 

mi 3 (a) iziFir&oiz. *ftm<Dmmmzmfih&i)^fcm&*t=.i**n 

lOPPase, Apyra s e^tf^y MMV^j:^T% So, MlgCD 
-f^J V-&^ffiL^^(C«, ft%ht£^\ff(D-J=7j-?-¥ r i me 

2 0 1 

[0 119] 

l*»u 013 (b) tc^-r<fce>&c, ^p^^sff^aisrii^b, 

AX^77f^7-f7-5:«^BAMPER^T'it MBI'ffilSft 1 2 0 2© 
[0 12 0] 

IC^Ii^^ 2a©^^^^-P w ^J:^P M $:fflVN^^ffim#^H^T'^1-S 
P P i lZ£Z>it¥myt<D&mi w ^3 J:t>*I M «, U^^Ffeil^^-^VhD 
NA©#^A f , A M &CfcbM"t<So fiPt., 2o©ft^#§ftMT*©#§ft©$I£ 
ICfcU, I w t I M 5:ItMLT^^I w / (I W +I M ) > &£X$I M / ( 
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I W +I M ) £3*«>££> C7>f^/KfeJ:tJf^3.-*>h©l*»*©#ft48A w , 

[0121] 
[0 12 2] 



ft 1 



[A M =I M /(I W +I M )] 


± Hl^3 


0.020 


0.01 9 ±0.003 


0.050 


0.051 ±0.008 


0.100 


0.096 ±0.008 


0.700 


0.694 ±0.010 



[0 12 3] 

014tt, *#§^(DH»J2 JC^^^AX^ XV^^^^-f T-§:ffiVAfeB A 

Mm<Z>¥-i%mZ. 0. 6%&>T<DWk&T*&&& (SNP allele frequency) (C 
-gfcU l%^T©M^T*#£W#L^-e££ 0 
[0124] 

[0 12 5] 
(MMM3) 
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mmM3\*imm(D&,nDNAizmm<Di&m&m (snps) »#&y, % 

[0 12 6] 

S9RSNP s &H-©fil»fll*CSI)e'r6*at©«S:3g< , tHT?**. H»J3T* 
tt, HI£#I2 £:|ff|$lJC, BAMPER^it5Al^77f^7>f7-5: 

R^Ti§ip§b> *^ii#MW^DN A^n-y (sn p s&mizmm-tz-?^^ 

[0 12 7] 

MLfeDNAM^«tiC«if(iM/ST*MV^dNTP s ^if ipg^T'^ C P P 
i ■tf^£nZ>(DX% Itl^Ap yrase^PPas e^(DBMlZ£ *) frM-? 

IS^fHffl&fc&S'r i3i:^tm SSS&M^T, 

#gt u t tfw&ft^m y » < . 

[0 12 8] 

1 #g|D N Af>m 1 5 0 2C, tia© S N P s al 5 0 3, SNPs gpft 
bl 5 0 4, SNPsgffic 1 5 0 5^#4fSt§, flfl— D N A ZL*l 
^SrMtS^iltittS. fcti«, *»l*iDNAttWl 5 0 2©3' * 
Sg&lf-XfciffiDiHttl 5 0 1(C@SU l*iDNA^1 5 0 2 t^ 

-T-CO 3 ' jftSgtfSNP sfiPfeb 1 5 0 4 IC— gt-TS^l <Z)^^>rv- 1 5 
0 6^, 1*IDNA^1 5 0 2\Z;\J zfV *VX£-&£„ 
[0 12 9] 

UlCD^^-fV- 1 5 0 6© 3' «1^DNA^1 502tf)SNPsgP 

p p i i 5 o 8#£s, -fb^^MjESJcj: y^:*ic%3t-ts. HI 0^7>f "7- 
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©3' 5fc#&aS#l#&DNAtt**l 5 0 2©t&gfc4B*rCfcV^-£JCtt, *Sfii 
[0 13 0] 

^1©^7- 1 5 0 6CJ:S»3fe©iRJj&»7lfe, #«£&«feV^L?ft?r* 
[0131] 

#CtC l*iDNA^15O2t^7>f7-03' S N P s 

a 1 5 0 3 &C-gfc"t£lg2©:/^-f ^- 1 5 0 9 &A>f ^XSt, 

V^t^ft^fSlCi y^ES^fciRStft'tS. UiDNA^l 5 0 

[0 13 2] 

£^IC, H^ICUT, 1 *|DN Aj&ft 1 5 0 2 fcf3 1 5 1 0 

[0133] 

PPasetfPP i li^itS^dNTP s b r £ fcfllffl t 

-ODNAi^lCfeoTtj, I*§DN A^_t"£& o T fc&VNtf, |Wf - D N A 
0)3' *Sg*yjC"tSr.ilT?, HI <Z)^^>fV-{C«fc *J *lfcDNAffl«N£ 
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[0134] 

S-ei*«DNA«fi©SNPsaJffiS:MTft5. * -I4^bfePPi 
©US? tlti'JIl^t'§5©t% lo©DNAKSTfi^©SN 

Psira^ii:^!^ lot, KSBIlc^HtffW, »*©Av^ 
[0 13 5] 

£^£ffM3P^£IfcUffiLT, PPaseiUyPPimiC^ 
tl-6*T% »#ISIjR«"t£*\ P P a' s e &#HciHit P P i ^^IC^U? 

&f?fc 3. S/S*«JCtt, dNTPsfcJ:t>'DNA^'J^7-W 
#&-t3tf>T*, ffi»«#*tt$«l*l<ff*5n-&- Htf, #i©PPiMU 

[0 13 6] 

J^±, *»WJCfeWS*tt«ffi^jW«f*iS©*li«K:feV^TP P a s e fe^k 
t>*A p y r a s e Uft«LaiLfcttlSI?S?ft Srffl V^S^ffiffi&^Ufc. P P 

a s e, Apy r a s e *©#*ttflUMftl*T??Stt&*'*- SM»PP 
a s e«3S«:i6f#£, ^C0»* («£) tt-Mfr£**|PP i &#*¥U fio 

mvmmm-^n^nr^tut, pp a s e#^#LTv^%#3fc©tHraic£i^ 

[0 13 7] 
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[0 13 8] 

m2] 



* 2 





0.2 pmol 




(2.5\M) 


PPase&Jf&Jg 




PPase&sfB^ 










10 e (S 




10 3 V 




10 8 fS 



[0139] 

&,mziZm?m^l l tC^lTp 5 3©-«|i(Z>l:*:&DNA<8:JBV>fc. 

gtggtaatct actgggacgg aacagctttg agg 

t g c g t g t t t gtgcctgt cctgggagag acc (SB 
1 1 ) 

o 

ggtctctccc aggacaggca (@B#J## 12) 

Hll Q\Z&\^X\%. #^#Mv^f«tf)P P a s e jUia^lfci^; >f X 

M-t (a) £n> hn-;i/£ U£^#&3 ££<£>3£ft3£Mt-^ (b) £, a#* 

[0 14 0] 

w&tfi&z.ztkftT'Wiwznzm^ (s) 3&g*>v-fxf§# (n 

) ©1. 2 5#J£iLt-e&*ltf <S/N= 1. 2 5) , #;5K:aS^5 < 383fetC J: &te 
f ilbttffit'tS. H^fe^^S <fce>lC 0. 2U/L©PPase (160 
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3S:<*§*T'+^I©P P a s e MStfc^K £Z5tf. 

5. OU/L0PPase (1 6 0 3) J 

W:P P i (DftM&mtfi&t U, #jac«o'^T#tm£*i£P P i fclgft^iiafc 

a#*^2 0 U/L&±£&Z>&E P P a s e SrSsiDf £ ^:3S} , £fB-!§• 
&£ < tl&fr o £ D 5. OU/L0PPasej?ll?:il, 3 

nz%±Km£Lt=.mzftftwfezftft?*m d 6 0 4) #s*,&#&s/n 

|g^©S/N £#o^Va 0. 8U/LfflPPase (1602) £gs 

[0141] 

Z0)Z\tit. *$&mX*te, *frjtf)P P a s e^tt^oT^T'feU, Sj@&£&#D 
[0 14 2] 

ApyraselidNTPs &X$*<Dm&fc*^tS&W.&ft<D&m&mzlM 
[0143] 

01 7 jt$&W<DP Pas e p y r a s e fcJBVNfciEJ&t^DfliSi 

, (B) - (D) ttft£fr&*H<Z)P P i &3VHiAT P £ 
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1 8 o i itm* LUT<Dmm<Djxmm~z&v> i 8 0 2tiiiff r 

ISI18 0 HZMffi^v^l 8 0 2±lC|f^frB±{C#m@B?'J£*i£= Mtir * v 7° 
1 8 0 2<D&m$*M0)&OfcCDmT* : bX>?X.Tis- hMT'ti&V^ 18 0 3 

ytjxfoizi&mtem&mzjxmw 1 8 o 1 iz^tz. 1 8 o bit^m^^^mo 

P P i &5V^£AT P £|&£1-££&<D|&£gPT*&£o 
[0144] 

iT&ib*,, MtCMbt, «iS:PPase»6^liApyr 

a s et^It5t)tn*5^ l^if^'Oif-l 8 0 3^^^tC^$: 
Sf&lgPgfC, iS^^JKOP P i&£W£ATP&|&£ir3£#)(Z>|&£ 

805 zmm-tZo (b) fc^-ti&^gpi sosa, ^ 1 8 0 6 t 
7^H-^;i/^-i8o 7^e>^-2>MT'$>-5o ¥-xme>mmcm%.Lf=.p p 

a s e &5V^£A p y r a s e #A*lT &£t>^£;B V\£H-£-&C&, d*HD&:7 
1 8 0 6 (Ci: U^m^^^^tl^o 7-fJH- 1 8 0 6(D^Mtt^U 

#0. 2~1. 4 yt* m^ltCD^CD^ffiVN. ^ZLJCgliJiH^tf) tf> 3 n m^M(7)l^- 
Xfcl^tmM 2 m L /ftUm.tft*. 7 4 Jl#ftfr#-<D*%2 ttffilt 

SttSHiKlJiyailji^, ^l~5cmiJfTf»«. HT% 0 3 (c) iC 
MbfeJ:e>lC, 7-f;H-©^'JiCNWML = 10, oooilo^?ll 
IRjBiilJIfcfli^fttf, PPase^, Apyrasemi»in:i 
&T*££ 0 (C) &C^-T|&£3P 1 8 0 5 tt, ftgpiCP P a s e @5t<Z>t?-Xl 8 

0 8j3J:tfApyrase @3£©bT-X 1 8 0 9 ^ A 1 8 1 Otlfe 

1 o &5ijai-siag"e«is*<jfis*i, ^ipp i fc^tm^ATP&MJtttrica 
»«rtci»*34is. (d) izTx-tmjkm 1 8 o 5 ti, *9Artautcii[^«s* 

fc#?LKl 8 1 1 fCitt^P P ase^Apyrase #HJ£3 tlTVNS*^ A 1 
8 1 2 £LtzM-e&2> e 33=51*1 8 1 2 ICfcfcjKU !/>, JSBIS/U*, 
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ffi?Z> a MZ.l*titfg. 1 0mL®*7AI:fflV\ A^A^tf^P Pas e|5: 3 0 
mUgS (U : 3.— y h) ICLTfcmi, 0. 5 m L/3ii^tf)§f£>l 

T'i^M£Mi@£-fr*U£^$tP P i • S<Z)lC-h#T*&£. 

BfcScWl 8 0 5 V^rtKJDtS-^T?*, 7-fM-^- 1 8 0 7 &Mt, 

o 

[0 14 5] 

V^i-r-f - 1 8 0 3 $| £ Affile l/T§[VNT%&V\ 0 

[0146] 

*^Mtli, (l) J*fc«*»©«SftKtt©**KWiW*r, (2) 
«©«Kt*«©*S4#fe«m©-iai£#MSIS©jK*f, (3) 

ft (dNTP : N = A, T, G, C) feSV^tt^©^^^^^*. (2 
) ©^-a-{C«4S©^»S©^^5:^7 : -V^^>-9-- 1 8 0 3^f>^H 

jc«»-r«. (3) ©»^tt«>*a)fijsfliK:Rr-©*»tt»«:AnTfea, 4k» 

[0 14 7] 

[»EG>S*«] 

^nwawmm. &fc\z&m*y h*&mhx. ^m^m^mmnmm^m 
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¥aVym (PPi) t§<D*M%!)ZftMLfa3kLZ. SNPs©#WISI: 

s-ett, jai»ra^#»©«»s:iiii3e-e*-B, iumx;i/-^-yhoDNA^>> 

SEQUENCE LISTING 
<110> HITACHI, LTD. 

<120> Method of DNA Sequencing, Reagent Kit for DNA Sequencing and Appar 
atus for DNA Sequencing 

<130> NT01P0333 
<160> 12 
<210> 1 
<211> 105 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Template DNA originating from M13mpl8 
<400> 1 

acaggaaaca gctatgacca tgattacgaa ttcgagctcg gtacccgggg atcctctaga 60 
gtcgacctgc aggcatgcaa gcttggcact ggccgtcgtt ttaca 105 
<210> 2 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> DNA primer complementary with base sequence between 88 and 105 of 
SEQ ID N0:l, but the base replaced C at 15 of this DNA primer by G for i 
ntroducing a mismatch between DNA primer and template DNA, and DNA prime 
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r being able to be extended 
<400> 2 

tgtaaaacga cggcgag 17 
<210> 3 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<223> DNA primer complementary with base sequence between 88 and 105 of 
SEQ ID N0:l, but the base replaced C at 15 of this DNA primer by G for i 
ntroducing a mismatch between DNA primer and template DNA, and DNA prime 
r being not able to be extended 

<400> 3 

tgtaaaacga cggcgat 17 
<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<223> DNA primer complementary with base sequence between 88 and 105 of 
SEQ ID N0:l, and DNA primer being able to be extended 

<400> 4 

tgtaaaacga cggccag 17 
<210> 5 
<211> 95 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Template DNA originating from p53 and including base sequence of e 
xon 8 
<400> 5 
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ctttcttgcg gagattctct tcctctgtgc gccggtctct cccaggacag gcacaaacac 60 
gcacctcaaa gctgttccgt cccagtagat tacca 95 
<210> 6 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> DNA primer complementary with base sequence between 55 and 76 of S 
EQ ID N0:5, but the base replaced T at 19 of this DNA primer by A for i 
ntroducing a mismatch between DNA primer and template DNA, and DNA prime 
r being able to be extended 

<400> 6 

aacagctttg aggtgcgtga tt 22 

<210> 7 
<211> 95 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Template DNA originating from p53 and including base sequence of e 
xon 8, but the base replaced A at 55 of this template DNA by T 

<400> 7 

ctttcttgcg gagattctct tcctctgtgc gccggtctct cccaggacag gcactaacac 60 
gcacctcaaa gctgttccgt cccagtagat tacca 95 
<210> 8 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer complementary with base sequence between 55 and 76 of S 
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EQ ID N0:7, but the base replaced T at 19 of this DNA primer by A for in 
troducing a mismatch between DNA primer and template DNA, and DNA primer 
being able to be extended 
<400> 8 

aacagctttg aggtgcgtga ta 22 
<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA primer complementary with base sequence between 55 and 76 of S 
EQ ID N0:5 and 7, but the base replaced T at 19 of this DNA primer by A 
for introducing a mismatch between DNA primer and template DNA, and this 
DNA primer being not able to be extended 

<400> 9 

aacagctttg aggtgcgtga tc 22 
<210> 10 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> DNA primer complementary with base sequence between 55 and 76 of S 
EQ ID NO: 5 and 7, but the base replaced T at 19 of this DNA primer by A 
for introducing a mismatch between DNA primer and template DNA, and this 
DNA primer being not able to be extended 

<400> 10 

aacagctttg aggtgcgtga tg 22 
<210> 11 
<211> 63 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Template DNA originating from p53 and including base sequence of e 
xon 8 
<400> 11 

gtggtaatct actgggacgg aacagctttg aggtgcgtgt ttgtgcctgt cctgggagag 60 
acc 63 
<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> DNA primer complementary with base sequence between 44 and 63 of S 
EQ ID NO: 11, and DNA primer being able to be extended 
<400> 12 

ggtctctccc aggacaggca 20 

(1) MH^j##i(D@B^j{cBg-rsft&©M©fs« 

M 1 3 mp 1 8^fi*ffl*>^l*»DNA. 

(2) m&m^ 2 (Dun^m-t^ momn 

mzm^ i ®W5' ^rnfrib s 8#g^e> 1 o 5mB<DB&Kttmmte&h 

, 1 7SiS&^^7>fV-t, 5' 1 5#B<0»*'C€:**GJC« 

?:iAlfefflliiMiiJ©$.SDNA#^7'fT- 

(3) iB^J##3cD»JlcMt-Sffi^'»# 

@B?fJ## 1 (DMnO) 5 ' 3fc» P)88#I^e>105#g ©SP^tCffl«g[^ b 
> 1 71gSS5:^^7>f7-T% 5' *S*^15#i0MC$:SiGt:« 

(4) @2^J##4<3D@2^IlcB5-rs^<D«# 

5 0 ffiH3#2 0 0 1 - 3 1 0 3 5 8 0 



#2001-117232 

o 

(5) mpm^svmmfcmtzf&offim 

P 5 SMfc^mMO) 1##|D NAT'S) »J, x*y>8©BB#l&"£*f-fr>:7;i/l# 
IDNA, 

(6) ffl*J##6©ffi#Jfc»-t*te©fit« 

®J?fJ## 5 tf)gg?!J<7) 5 ' *3g^& 5 5*i^e> 7 6 # g (DgP#fC*B*f itM-£ U 
2 2M^&to^7^f7-T\ 5' 1 9#B©^3ST&^ISAtCg^ 

g|it^^^^^«:»AUfcffi»«l#^li*©*>SDNA#S^9>f 

(7) @H^j##7cD@s^jicgi-r-5fte©'Wfg 

P 5 3m&^&&<D l*iDN A-efeU. 5' 5 5#I©filA$:gl 

TtC«£&*.£lf l#ilDNA 0 

(8) fH3*J##8©ffl^JK:W^£fffi<Bte* 

2 2&3£;K&#o:7^ V-Tf, 5' 1 9#B©tt*T&£aSA£ltS 

»i5^V*;f«:*ALfeffi1li#fti*©**DNA#*^>f7-. 

m?m-% 5 33 <fc tfSJ#l#-3 7 <Z)@B#J(Z> 5 ' 5M8fr f,55#@A^76#@ <BfflS# 
U 2 2&S;R£3#o^-f-e-T% 5' »?)19Si©gS 
TSrmSAlce^m^^^Vy^S:^Abfc«ffim#«|g*<Z)^V>DNA#«'/ 

do) bb#i#-si o&mmzmirznnmm 

KW#* 5 33 <fc t>WJ## 7 0@B?'Jtf) 5' 5fcSg A^e> 5 5 # B ^ ^ 7 6 # B <DgB# 
lCffi»$B*g^U 2 2&g;£&#o:/^>fV-'T?, 5' ^6 19SS©S1 
TSfiSAJcatf#i^.5^"7y^S:»ALfcfflffi«[#St6*©*V>DNA#^^ 

(ll) @B?'J#^l i©B!#JK:B8i-S*t&©tiMR 

P 5 3iH£^ffi3te£> UiDN AT&U, x^ y > 8 ©BB^JSr^tflf^^ 1 * 
iDNA, 
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(12) 2©U#Jtc0B'r£fB©flM8 
gB#l## 1 1 ©IBflf© 5 ' <D44#@fr<b63#g (DlHS^lCffi^^ b 

o 

[0ffi<Dtgfi|ifc^tB] 
[Ell] 

«fc »j & tfj -r s ja»*f ^ffi-e ®* y x & <g«i- s «> © ftf*!gttii& 

[0 2] 
[0 3] 

(A) , (B) &£t>* (C) tt*»W©*J6«l IC&ttS, »DNA^H 
[04] 

&$&mv>MMffl 1 fC|£tf£, P P a s e JC J; Z>mt&M<DtiMlZj: £ 7 >f XHf 
[05] 

#2§0£c7)|g;&&#I 1 JCi^^S P P a s e {C «k £fu#L3S{C <fc £ J << Xfg#CD d C T 

p sr^-rer. 

[06] 
[07] 
[08] 
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[0 9] 

cm io] 

2fs:|§^(Z)||SfeM2(C|^^-5AX^X < 7^5 1 ^^-rv-fe4:t) f 5' -+3' X*V 

[0ii] 

:R&{Ci:<S> SN P staSt®, P P a s e \Z&&m®MV>%}^V>—W*7si'tm° 
[01 2] 

#fg0j§ (Dmmm 2 icj* # § ax ^ x v ? ^ ^ ^ -r v - & v n r=. •? ^ -r v - 
&&Ccfc£SNP s^m^n^-^t'^^ac^s snp s &m<z>ffim<n&m 

[013] 

# d§ b£ (o mm m 2 tc 5* w -5 ^ o ? 4 v - & * # a x ^ * v * ^ y 9 >f v - 

[014] 
[01 5] 

^mmommm 3 tc^t-t & m- d n a * r=. \*w8lv> d n a ^##-3- s n 

[01 6] 

#$gEPItf>J&&6#! 1 lC5£tf£, If n^-^>t/>^{Cfe^-5^}&II$tlfeP P a 

s eoD»*©^v>t, ppa s e m&mft<Dmmizm-3 <m^mm<D&m$:m 



ffiU#2 001-3103580 



#2001-117232 



[017] 

&UmiZteV2>. PPi, d NT P s 33 itfAT P|!iii$:ix.tMM 
IB#f*3J:tfSN P s gS&fl?=&f^g&3jrr®a 

#2§f95<DP P a s e 33i:t>*A p y r a s e &MV^£j£»^©*MX@£:^"r 

•(B) - (D) tittig*»&*Jt©PPi»*^ttATPS:|»ic't&feefb©l»*» 

101 :Mf^WLfciE 102:iffibfc2*iDNA, 103: 
PCR (Polymerase Chain Reaction), 107:T 
lf7-f (Apyrase) 33 <fctf/* fcttfcTn 7* 7 9 — g (P P a s e 
), 1 0 8 : ^a^im#^33J:tJf'ft;^»^^CfflV^S^^^?K, 109 : dNTPs 
1 10 :|}ftafe«LfedNTPs&*tf»*, 112:ffii«# 
JftfijS, 113: 114: ^tfeffi 118: f fiLfe^5>f T-^A 

-f^y^Xbfc^UiDNA, 1 0 4, 2 0 1, 7 0 1, 8 0 1, 8 0 2 
, 9 0 1, 9 0 2, 1 5 0 2 : l*iDNA#l 1 1 7, 202, 702::/ 
2 0 3 (dNTPs : dATPaS, dCTP, dGTP 

, dTTP) , 2 0 4 : DNAjKD 2 0 5, 2 0 6, 2 1 6, 7 0 7 

, 7 1 2 : PPi, 2 0 7 : APS, 2 0 8 : A T P 7s)W U *? 2 0 9, 
211: ATP, 2 1 0 : BfeBft^tf^, 212:;^>7i'JX 2 1 3 : il, 
2 14 :^i/7i7-t 2 1 5 : AMP, 2 1 7 :t^f^i/7iUX 2 1 
8 : -gHb&at, 2 19:H)t(l ^Mffl) , 105, 301:Apyras 
e, 10 6, 302:PPase, 3 0 3 : Mj&mZffiLX ^tz^WM^ fcliD 
NAM 3 0 4 : ttH6*feJ4DNAK»»t»©^««©*ift*R (dNTPs : 
dATPaS, dCTP, dGTP, dTTP), 3 0 5 : K^i; fcttD N A3* 
J^cpOD^M^^AT P, 3 0 6 :»i*feBDNA8*fitp©^i»«©PPi, 3 
0 7 : iffMS^©?^, 3 0 8: -r^^r^^ ^ U'* K-U >M (d NMP) 
, 3 0 9: 7f-;i/|f (AMP), 3 10: ATP, P P i 33 «fctf 
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#T?£1*<5P i, 3 11, 3 12:: fcf->Cfc if <D@*I3i®, 313: ffl'SrtS 
fc£©H*B*ffi» 3 14: #^fiig#*3£i®l^ 601: RJ&flT 6 0 2 : * h ± 
>-9— , 6 0 3 : 1%M^ 6 0 4 :D-;U7^^-, 6 0 5 : f 5 - # 
g % 7 0 3, 7 1 0:dATPaS, 7 0 4 : dCTP, 7 0 5:dTTP, 7 
0 6, 7 1 1 : 1 7 0 7, 7 1 2 : 1 SS#«tC#V^ffl[ffiS tlfc 

PPi, 7 0 8, 7 1 3: 7 0 9 : dGTP, 803, 8 0 5 

>fV-©3* 8 04 :^7^f7-, 8 0 6, 9 0 7 «fc 

8 0 7, 9 0 8, 1 5 0 8:^I©PPi, 8 0 8, 9 0 9 :^ci©P 
P ilc3^5<&V*$83fe, 8 0 9 :l^ffiii#^, 81O:Sti0PPi, 
8 11: itI©P P i lcSo*<^i^» 9 0 3, 9 1 1 :AI5Wf 
^^-fV-(D3' 5tcjg0ia3l, 9 04 :AI^7*;f^7-©3' 
e,3^ag©^«, 9 0 5 :AX^X7>yf^7>f7-, 9 0 6:Al^7«y 
^^^-fV-©3' «fflII^l*lDNA^OMtffiitfe5tl, 9 
10 :Al^7^f^7-f7-03' »»l*iDNA»HH: 
ffl*jfefcV^a&, 9 12: #*Sli5^jec:e>«!V^», 9 1 3 : P P i 
CfcWtKJffiU 9 14: if &V^J§L 1010: mtm<Z>l£ U b#38£JS 

T'4DfemXnl©PPi, 1 2 0 1, 1 2 0 2: 1 5 0 1 : fcT- 

Xfc£tDH4B*ffi, 1503, 1504, 1 5 0 5 : DN Ail_htf)Mft3 S 
N P sfflJfft, 1 5 0 6 : S N P s B& b PS tCfgff b AI^ X V y ^ 9>f V- 
, 1 5 0 9 : SNP sgB&aJgJClgff IfeAXUV^f ^7>f 160 1 

: 0. 2 U/LfflPP a s e "ej&SI (IB^iM^© P P a s e Bfc£&) 
CDHS^fS^ 1 6 0 2:0. 8U/L0PPa s efjjll (WSH©PPa 
s em^M) Lfe*^©»3fe#-», 1 6 0 3:5. 0U/LC0PP a s et« 

(f§7fciI>£B|<Z> P P a s e Lfe#^0»3tM#, 1 6 0 4:5. 0U/ 

LOPPas et'jlli (#§ftM£B#tf>P P a s e l/fe»-&©l83feflr^ 
18 0 1: #*feJ:tJf»«fijSfflfil»», 1 8 0 2: § MMffigim 

, 1 8 0 3 :ttlf-f^^>t- 1 8 0 4 :»3fcS!SM7*ht>t-, 18 
0 5 : P P i fe<fct;/*fe(iATP^a->y K 1 8 0 6 : P P a s efci 
tf/ifeliApy r a s e «#fi##«ffi 7 >f 1 8 0 7: 7^*-^ 
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1808:PPase @5ttf-X 1809 :Apyrase H^l^- 
X, 18 10: 1811: #?Lf£*l#> 1812:PPase £0/ 

JfcttApy r a s e A„ 
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mm*] bis 
[hi] 



m 1 




114 



1 
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[02] 



(A) 70 ~ 204 

ssDNA -primer(n)+dNTP > ssDNA^rimer(n+1)+ PPi 



208 

(B) fJ 

ATPTJU^'J^— tf 
PPi + APS > ATP + S0 4 2 ~ 

206 207 209 210 



CC) 

211 212 213 //V / U 
ATP+;U*>"7xU> + 0 2 > 



AMP+ PPi + t+^i'^i U > +CO z +hv 
215 216 217 218 219 



2 
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[03] 




05 309310 

t T 
ATP -> AMP + Pi 



dNTP — dNMP + Pi 

304 308 310 



PPi -* Pi 
S06 ^10 



313 




360 



{ 



305 309 310 



ATP -> AMP + Pi 



307 



dNTP dNMP + Pi 

\ / / 
306^ 304 308 310 gfcft 

PPi.rr.P 



301 310 31 £ 



(C) 



y 303 



305 309 310 



-i 1 



302 




{ 



ATP — AMP + Pi 
dNTP 



dNMP + Pi 
\o4 308 i - 



310 



310 314 



35 Hi 



307 



3 
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[04] 




dATPctS dGTP dTTP dCTP 



4 
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[05] 



m 5 

6000 | i i i i | i i i i | i i i i | i i i ' | i ' ■ ' I ' 




dCTPSJg [nM] 



5 ffiSE#2 0 0 1 - 3 1 0 3 5 8 0 
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7] 



702 



-J=7<<1— : 5* -A +C-G-T-A-C-G 1 

i i ill i 



ssDNA ; 3' -T-G-C-A-T-G-C-A-T-G-C-A 



701 



703s^ + 

dATPaS — 

704, + 
^dCTP 



707 



705. ♦ 

^ dTTP - 1|gS#3g - PPi - 



^706 

5" -A- J-C-G-T-A-C-G -T I 




r _ I I I 

3' -T-t-G-C-A-T-G-C-A-T-G-C-A- 



709\^ + 713 
^dGTP-#fi? 7 

710. + 

dATPaS - mm$m -» PPi -5 <b5MB# 



5' -A +C-G-T-A-C-G -T f -A 

I I I I I I 



3' -T l-G-C-A-T-G-C-A-T-G-C-A- 



7 
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[0 8] 

m 8 




8 



ffiSEff 2001-3103580 



• 



#2001-117232 



CHS] 

m 9 



(A) 




s ? y 

902 910 
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[010] 



1 O 



1501 ,, y v 



1502 



5' 



+ nPPi 

\ 

808 

1006 
J 3' 



Ml 



1502 



rum 1006 
K « TITITITITI 



3' 



1502 



X 



1502 | 1010 

V 

(mx n) PPi 



1 0 
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[011] 

m 1 1 




UU& : 0.5fmol 
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[012] 



1 2 



1.0 



BAMPER& 



0.8 - 



ST 0 6 



ft* 0.4 

j® 

njr 
I!!! 

0.2 



_ r 



^ 



o.o 





0.5 



150.0 



0.5 



fsmS [frnol] 



1 2 
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1 3] 



1 3 



(A) 





120 




100 


m 


80 




60 


m 


40 




20 




0 




Primer-A Primer-C Primer-T Primer-G 



(B) 




Primer-A Primer-C Primer-T Primer-G 
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[014] 

m 1 4 




0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 
5n-$>h(D#£^ (A M ) 



ffiiE#2 001-3103580 



#2 001-117232 



[01 5] 



1501 

a b< 
1503 1506 



1 5 



1502 



r 3 

1504 



1505 



a 



a> 



1509 



a< 



a 



a- 



1507 



PPi 



PPi PP j 
PPi ^ 
_> 1508 



^ bub • 



i ppi PPi PPi 

> 



4 BUB-&* 

b c 



b- 



1 5 
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1 6] 



1 6 



1.0 1— 




(a) (b) 



(a) (b) 

V > 



(a) (b) 



PPase:0.2U/L PPase : 0.8U/L p Pa se:5U/L pp af?i^- 

y^> \<***> 

1601 1602 1603 1604 



1 6 
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[017] 

m 1 7 




(B) (C) (D) 
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mm] 

c^n] dna©mim (snps) z&m-rz&m&gmmMVfffiWi&i: 

^<3DP P i ££n T#-l£T*ftML. ^lOATPUp y r a s 

mmm) mi 



i 
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ffi m A 



nmm^ (0 0 0 0 0 5 1 0 8] 

1. £MU!B 1 9 9 0^ 8^3 10 

ft ffi JPt^iJ=f^B5IE«iB3«M^4TB6#«i 



1 
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